Abstract--Although it is widely accepted that lesion size is an important determinant of severity of deficit, difficulties in the quantification of lesion size and the absence of a theoretical model of how lesion volume combines with lesion locus to produce deficits have inhibited the development of methodological and statistical procedures for studying naturally occurring lesions in humans. We propose such a unified model and apply it to the analysis of neuropsychological performance in a sample of patients with naturally occurring unilateral lesions. The analysis suggests that a statistical interaction between lesion size and laterality may be an important determinant of neuropsychological deficit.
INTRODUCTION
IN ONE of the most common and powerful research designs in human neuropsychology, subjects with traumatic, neoplastic, cerebrovascular or surgical brain lesions are divided into groups on the basis of lesion locus, and means of the groups on neuropsychological measures are compared. Most often the subjects are grouped according to laterality of lesion, although groupings according to cerebal lobes, cortical vs subcortical, or anterior vs posterior, locus are also employed. Clinical brain lesions vary in volume, and lesion volume may covary with lesion locus. No concensus appears to have emerged about how lesion volume should be included in analyses of lesion effects and as a result, few studies attempt to measure lesion volume. A review of papers published between 1986 and 1989 in three major neuropsychoiogical journals (Brain and Co qnition, Cortex, and Neuropsychologia) revealed that 14% (78 of 556) of all papers (including reviews and case studies) utilized the focal lesion method in a group study. Of these, only 15% (12 of 78) attempted some kind of lesion measurement. Quantification efforts ranged from a simple rating as to "small" vs "large" lesions [11] to determination of lesion volume (e.g. [4] ). Generally, analysis of lesion size played an important role in interpretation of results in these studies.
Often, lesion volume is measured and the mean volumes of left and right hemisphere lesions are compared; if they do not differ significantly the effects of volume are not considered further [18] . Occasionally, volume is included as a covariate in an analysis of covariance (ANCOVA) of regional differences [9] , or correlations between volume and a performance measure are computed separately in the two hemispheres [2]. 
